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© An air flow rate measuring device for an internal 
combustion engine has a housing (1) adapted to be 
inserted through a wall (11), the housing defining an 
air intake main passage (4) of the engine. The hous- 
ing also has an auxiliary air passage (3) for a portion 
of the intake air and the housing supports a circuit 
board (5) containing a hot wire (6) and a temperature 
sensitive resistor (7), the hot wire being adapted to 
measure the air flow rate in the auxiliary passage. In 
a feature of the invention the housing has a metallic 
wall (18) which is exposed to air flow in the main 
passage so that improved temperature reliability of 
the device may be achieved. 
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AIR FLOW RATE MEASURING DEVICE FOR AN INTERNAL COMBUSTION ENGINE 



Background of the Description 
a) Field of the Invention 



This invention relates to an air flow rate mea- 
suring device for an internal combustion engine 
and in particular, although not exclusively, to a 
thermal type of air flow meter. 

b) Description of Related Art 

A known thermal type air flow meter such as a 
so-called hot-wire air flow sensor is disclosed in 
Japanese Patent Application Laid Open No. 58- 
109817 (1983). The sensor disclosed therein has a 
metallic, cast, body defining a circularly cross- 
sectioned air intake main passage and a bypass, 
auxiliary air flow passage in which is located a hot 
wire and a temperature sensitive, compensating, 
resistor. The hot wire and the temperature sensitive 
resistor components are both connected to a circuit 
module adapted to drive these components and to 
process signals therefrom, the circuit module being 
located externally of the body. Also, as disclosed in 
Japanese Patent Application Laid Open No. 59- 
31412 (1984), it is known to locate the hot wire and 
the temperature sensitive resistor in an insulating 
molded housing for the circuit module. 

Because, in the prior art, the construction is 
such that the circuit module protrudes outside from 
the intake air passage, there are problems such as 
difficulty in obtaining a convenient layout for the 
inside of the engine compartment, and there is also 
susceptibility to breakage of the circuit module. 

It is an object of this invention to reduce the 
size and cost of an air flow rate measuring device. 
In a feature of this invention it is an object to 
provide improved thermal stability of the device. 

Summary of the Invention 

According to this invention there is provided an 
air flow rate measuring device for an internal com- 
bustion engine including a housing adapted to be 
inserted through wall means defining an air intake 
main passage of said engine, said housing having 
an auxiliary air passage for a portion of the intake 
air, and said housing supporting a circuit means for 
measuring the air flow rate in said auxiliary pas- 
sage. 

Preferably, the circuit means includes a ther- 
mal sensor for measuring said air flow rate and a 
circuit module adapted to drive said thermal sensor 
and to process signals therefrom. 

In one preferred embodiment, the auxiliary air 



passage includes at least one curved portion ex- 
tending between an inlet port and a down stream 
outlet port, whereby said outlet port is arranged to 
be radially offset from set inlet port with respect to 

s said main passage. 

In said one preferred embodiment, said inlet 
and outlet ports face in the axial direction of said 
air intake passage. 

Advantageously, said inlet port faces in the 

w axial direction of said air intake passage and said 
outlet port faces transversely across said air intake 
passage. 

Preferably, the inlet to said auxiliary air pas- 
sage is dish-shaped to extend across the axis of 
75 said air intake passage with a downstream exit 
from said inlet leading to an outlet of said auxiliary 
air passage, said exit being radially offset from the 
main passage axis or on said main passage axis. 
Advantageously, air rectifying means are posi- 
20 tioned over said auxiliary air passage inlet. 

In a preferred feature of this invention the 
housing comprises a metallic wall means and an 
insulating body integrally molded to one another, 
said auxiliary air passage being formed in said 
25 body, whereby said metallic wall means is adapted 
to be exposed to air flow in said main passage. 

Preferably, said thermal sensor is located 
across said auxiliary air passage in said body and 
said circuit module is secured to said metallic wall 
30 means. 

Advantageously, said housing is integrally con- 
nected to a flange means for supporting said hous- 
ing in said main air passage. 

Preferably, said flange means is adapted to be 
35 located externally of the main passage and said 
main air passage may be one of an air inlet up- 
stream from a branched manifold or in a respective 
branch of a branched manifold. 

In a preferred manner of construction, the body 
40 is formed in two halves, one half being adjacent the 
metallic wall means and forming a partial enclosure 
about the circuit module and one half of the auxil- 
iary air passage, and the second half forming the 
remaining enclosure about the circuit module and 
45 the second half of the auxiliary air passage. 

Advantageously, the second half has an ap- 
erture through which the circuit module may be 
adjusted and a cover means is provided for said 
aperture. 

so In a further preferred embodiment an inlet port 

of said auxiliary air passage is elongated for serial 
location of a hot wire sensor and a temperature 
sensor thereacross. 

In said further preferred embodiment the auxil- 
iary air passage downstream from said hot wire 
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sensor and temperature sensor is divided into two 
flow paths which unite at an exit port of said 
auxiliary air passage from said housing. 

Preferably, connector means external of said 
housing are provided for electrical connection to 5 
said circuit means. 

Conveniently, said metallic wall means is L or 
T-shaped for connection to said flange means. 

By the use of such a construction, because the 
housing for the circuit module forms the auxiliary u 
passage within the intake air passage, the layout 
arrangement for the inside of the engine compart- 
ment is easier to arrange, and the risk of breaking 
the circuit module is considerably reduced. Also, 
because a wall of the housing is metallic and may n 
be secured to a metallic main air flow passage 
defining means, so improved thermal stability is 
afforded. 



Brief Description of the Drawings 



The invention will now be described, by way of 
example, with reference to the accompanying 
drawings in which:- 

Figure 1 shows an end view from the upstream 
direction of the duct of one embodiment of an 
air flow rate measuring device in accordance 
with the present invention, 
Figure 2 shows a cross-section along double 
arrow-headed line ll-ll of Figure 1, 
Figure 3 shows in partial section a second em- 
bodiment of an air flow rate measuring device in 
accordance with this invention when installed on 
an air intake manifold, 

Figure 4 is a longitudinal cross-sectioned view 
of the embodiment shown in Figure 3, 
Figure 5 shows a front view of the device of the 
present invention under construction, 
Figure 6 shows a cross-section along double 
arrow-headed lines VI-VI of Figure 5, 
Figure 7 schematically shows fuel control for 
respective engine cylinders using this invention, 
Figure 8 shows a cross-sectional view of the 
intake manifold shown in Figure 7 in which a 
device in accordance with this invention is in- 
stalled, 

Figure 9 shows a detailed cross-sectional view 
of Figure 8, 

Figure 10 shows a longitudinal cross-sectional 
view of a third embodiment of this invention 
installed in an engine intake air passage, 
Figure 11 shows a cross-sectional view along 
double arrow-headed lines XI-XI of Figure 10, 
Figure 12 shows the mounting part of a hot wire 
and a temperature sensitive resistor used in the 
present invention, 

Figure 13 shows a cross-sectional side view of 
Figure 12, 



Figure 14 shows a side view of a fourth embodi- 
ment of the present invention having a dished 
inlet port for the auxiliary air passage, 
Figure 15 is a cross-section along double arrow- 
headed lines X-XV of Figure 14, 
Figure 16 shows a side view of a fifth embodi- 
ment of the present invention in which particular 
attention has been directed to miniaturization, 
and 

Figures 17 and 18 show cross-sectional views 
along double arrow-headed lines XVII-XVII and 
XVIII-XVIII respectively of Figure 16. 
In the Figures like reference numerals denote 
like parts. 

Description of the Preferred Embodiments 



The thermal air flow meter shown in Figures 1 
and 2 is installed through an aperture in a wall of a 
20 circularly cross-sectioned body 11 which consti- 
tutes a main air passage 4 and the meter has a 
module housing 1 diametrically extending across 
the passage 4 to rest in an axiaily extending 
groove in the lower (as shown in Figure 1) internal 
25 surface of the main passage 1 . The housing 1 has 
a flange portion 1A by which the housing is se- 
cured to the body 1 1 by a screw 10. In the housing 
1 is an auxiliary air passage 3 located on a printed 
circuit board 5. In the auxiliary air passage 3 are a 
30 transversely arranged hot wire 6 and a temperature 
sensitive resistor 7. Also on the circuit board 5 is a 
circuit which heats the hot wire 6 and processes 
signals from the temperature sensitive resistor 7, 
but the circuit on board 5 may also have numerous 
35 other functions. Terminals 8, 9 are provided for 
external connections to the circuit board 5. In this 
embodiment, as an example, the auxiliary air pas- 
sage has a circular cross-section, and the passage 
has an L-shape with an inlet radially offset from the 
40 axis of the main passage, and the exit of the 
auxiliary air passage is downstream and radially 
offset from the auxiliary air passage inlet and the 
main passage axis. A connector 2 is integrally 
formed with the module housing 1 and is posi- 
45 tioned on the outside of the body 1 1 . 

The body 1 1 is arranged so that the entire flow 
of the engine intake air (which flows as shown by 
arrow-headed lines 12) will pass through the main 
air passage 4 of the body 1 1 , which body is 
so adapted to be located within the intake air line of 
the internal combustion engine, the hot wire 6 
detects the entire engine intake air flow from the air 
which is bypassed to the auxiliary air passage 3. 
Both ends of the body 1 1 are cylindrically shaped 
55 for facilitating mounting to an engine air inlet, but 
any convenient shape may be employed. 

Therefore, the air which has passed through a 
conventionally provided air cleaner (not shown) that 
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is taken into the internal combustion engine flows 
through the main air passage 4 of the body 1 1 , but 
part of the air flows through the auxiliary air pas- 
sage 3, and said part of the air flow is measured by 
the hot wire 6. 

Because the module housing 1 is cooled by 
the intake air, countermeasures for thermal influ- 
ence are simplified. 

Figure 3 and Figure 4 show a second embodi- 
ment where a part of the already installed intake air 
line is used as the main air passage, thereby 
avoiding the use of a separate body 11. 

The module housing 1 is inserted through an 
aperture in the intake air line wall provided near the 
entry 13 of the intake manifold, and is secured 
thereto by the connector 2 abutting a flanged, 
upwardly extending mounting port 16. Intake air 12 
which flows into the intake manifold is flow de- 
tected at the module housing 1 in the main air 
passage. The intake air is divided by branches 15 
from link 14 to each cylinder and is then sucked to 
the engine combustion chamber. 

The module housing 1 wiil now be described 
with reference to Figures 5 and 6. A metallic base 

18 is formed in an L-shape, and serves as a base 
which accommodates the circuit board 5, the base 
being attachable to the main air passage by flange 
1A. The base 18, the terminal 8 and a lead frame 

19 are integrally secured in a plastics or synthetic 
resin molding to form the module housing 1. In the 
molding are formed the auxiliary air passage 3 and 
the connector 2 along with the enclosure for install- 
ing the circuit board. The space formed between 
the entrance of the auxiliary air passage and the 
curved part 3A of the L-shaped passage locates 
the circuit board 5. The hot wire 6 and temperature 
sensitive resistor 7 are connected to a lead frame 
19, and the thus formed assembly is connected to 
the terminal 8 and the circuit board 5. A mold 31 
(shown in a broken line in Figure 6), forming a half 
section of the auxiliary air passage 3, is formed 
and bonded, for example by thermal welding, to 
the housing 1, and the auxiliary air passage is thus 
completed, and the flow rate versus output char- 
acteristic of the meter is adjusted. A small window 
having a removable cover (both not shown) is pro- 
vided in the mold 31, the cover being removable 
for laser trimming of an adjusting resistor on the 
circuit board 5. In this embodiment, the cross- 
section form of the auxiliary air passage is a rec- 
tangular form, and the exit from the auxiliary air 
passage is a transversely extending slot through 
the housing, the entrance and exit of the auxiliary 
air passage being offset from one another on op- 
posite sides of the main passage axis. 

Therefore, when this module housing 1 is pro- 
vided in the main air passage 4, the construction is 
such that the heat of the circuit board 5 is taken 



away from the metallic base 18 by the air flow, 
thereby enhancing temperature stability of the de- 
vice. 

Figure 7 shows an engine system which per- 

5 forms fuel control for each cylinder using the intake 
air measuring apparatus of the present invention. 
To each intake manifold branch 15 which branches 
from a link 14 of the intake manifold, a hot wire 
type air flow meter 20 shown in Figure 5 and 

70 Figure 6 is installed and the air flow rate which is 
sucked by each cylinder is detected, and the fuel 
injected by injectors 21 corresponding to that 
amount of air is controlled according to the particu- 
lar cylinder requirements. The amount of injected 

rs fuel is feedback controlled depending on whether 
the exhaust gas detected by an 0 2 sensor 24 after 
burning in the combustion chamber 22, is rich or 
lean. At this moment, by reading in the output of 
the O2 sensor in synchronizm with the exhaust 

20 timing of each cylilnder, feedback control for the 
respective cylinders, or learning control for the 
respective cylinders is performed by a control unit 
25. 

Figures 8 and 9 show the device installed in 
25 each intake manifold branch 15 as shown in Figure 
7. 

The intake air which is flow controlled by a 
throttle valve 26 is distributed to the intake mani- 
fold branch 15 which extends to each cylinder from 

30 the link 14 of the intake manifold, and after mixing 
with the fuel at the injector 21, is introduced 
through an air intake valve 27 into the combustion 
chamber. The hot wire air flow meter 20 is installed 
from the top of the branching point between from 

35 the link 14 of the intake manifold to the intake 
manifold branch 15. Although the drawing shows 
only one hot wire type air flow meter and one 
intake manifold runner for the sake of convenience, 
there is actually an air flow meter in correspon- 

40 dence with the number of cylinders. 

As shown in Figure 9, the inlet of the auxiliary 
air passage 3 of the hot wire air flow meter is 
parallel with the wall surface of the link 14 of the 
intake manifold, and the module housing 1 is in- 

45 serted so that the outlet part of the auxiliary air 
passage is within the intake manifold branch 15. 
The module is located in a groove in the internal 
surface of the intake air passage and secured with 
the screws 10. The intallation of the module to 

50 each intake manifold branch is possible in this 
embodiment even though the diameter of the in- 
take manifold branch 15 is less than the length of 
the inserted part of the module housing. 

Figure 10 and 11 show a third embodiment of 

55 the present invention, when attached to an engine 
intake air passage 140 which is larger than the 
above described intake air passages. Thus, the 
housing 1 is not located in a groove in the internal 
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surface of the intake passage and in this embodi- 
ment the base 18 is formed with a T-shaped flange 
1A for location on the wall of the air intake pas- 
sage. 

As before, the metallic base 18, the plastics 5 
module housing 1 and plastics connector 2 are 
integrally secured together. When forming the in- 
tegral molding, the connector terminal 8 and a lead 
frame 80 (shown in Figure 12) are also anchored in 
the plastics mold. The connector parts are thus 10 
completed but the housing is in a condition where 
only the wall which surrounds the perimeter of the 
ceramic electronic circuit board 5 and half of the 
auxiliary air passage 3 are formed. Next, the elec- 
tronic circuit board 5 is secured by bonding to the 75 
metallic base 1, and a welding pad 110 on the 
circuit side of the connector terminal 8 is con- 
nected to the electronic circuit 5 by a conductive 
line 120. Referring now also to Figures 12 and 13, 
after securing the hot wire 6 and the temperature 20 
sensitive resistor 7 to the lead frame 80 by spot 
welding so that they are arranged within the auxil- 
iary air passage 3, the welding pad 110 (shown in 
Figure 12) is formed at the circuit side terminal of 
the lead frame 80, and the electronic circuit 5 is 25 
connected thereto by the conducting line 120. After 
the operation of assembly and connection is com- 
pleted, a second part of the auxiliary air passage 3 
formed by plastics mold 31 is bonded to the mod- 
ule housing 1 and the auxiliary air passage 3 30 
having a circular cross-section in Figures 10, 11 is 
completed. In this condition, the electronic circuit 5 
is adjusted so that the characteristic of air flow rate 
versus output is modified by actually letting air flow 
into the auxiliary air passage, and after operations 35 
such as gel injection over the circuit for protection 
and for keeping out moisture, are completed, a 
cover 100 is bonded to the housing 1. 

In the present invention, because the intake air 
passage 3 is formed in two halves, complicated 40 
auxiliary air passage forms, such as L-shaped and 
square cross-section passages, may be formed. 

The Figures 12 and 13 show the assembly of 
the hot wire 6 and temperature sensitive resistor 7 
in greater detail. Figure 12 shows the mounting 45 
portion of the hot wire 6 or temperature sensitive 
resistor 7 on the half of the auxiliary air passage 3 
which is formed during formation of the module 
housing 1, and Figure 13 shows a cross-section 
perpendicular to Figure 12. In Figures 12, 13 the so 
cross-sectional shape of the auxiliary air passage is 
shown as a square. As explained above, the lead 
frame 80 is connected and anchored by the plastic 
molding which forms the module housing 1, and all 
the parts within the plastic molding except for the 55 
mounting part of the hot wire and the temperature 
sensitive resistor and the conductive welding pad. 
The frame 80 for mounting the hot wire and/or the 



523 A1 




temperature sensitive resistor is positioned on op- 
posing side walls of the auxiliary air passage 3, and 
the hot wire 6 and the temperature sensitive resis- 
tor 7 are connected across the auxiliary air pas- 
sage 3. In this embodiment the connection of both 
the hot wire 6 and the temperature sensitive resis- 
tor 7 to the lead frame 80 is by spot welding. 

The form of the lead frame and the pattern of 
the electronic circuit 5, the mounting position of the 
hot wire 6 and the temperature sensitive resistor 7 
may be different from that described above, for 
example, it is possible to place the hot wire 6 near 
the entrance of the auxiliary air passage, and the 
temperature sensitive resistor 7 near the auxiliary 
air passage exit. 

In the embodiment shown in Figures 14 and 
15, the entry form of the auxiliary air passage 3 is 
a dished ellipse extending over the axial centre of 
the main passage defining means 14 or 140. Such 
an arrangement is advantageous where the meter 
is to be located near an upstream bend in an air 
intake manifold since the air volume may be dis- 
torted near the passage side walls but the distor- 
tion is normally less at the passage longitudinal 
axis. Thus, by arranging the auxiliary inlet to ex- 
tend over the main passage centre line a more 
accurate detection of the air flow is achieved. 

Further, in the embodiment of Figures 14, 15 at 
the entrance of the auxiliary air passage a rectify- 
ing grid 170, such as a honeycomb or a mesh, is 
mounted for reducing air turbulence. Because the 
air flow which flows into the auxiliary air passage 
has air turbulence which is substantially eliminated 
by the grid 170, so the output noise of the hot wire 
type air flow meter is reduced. 

Also, in the embodiment of Figures 14, 15 the 
auxiliary air passage 3 is bent in an inverted U- 
shape making the entire length of the auxiliary air 
passage long. By such an expedient, pulsing of the 
air flow caused by the engine can be reduced so 
that the air pulsating effect on the hot wire air flow 
meter is reduced, thereby increasing the accuracy 
of the meter. 

In Figure 15, the exit of the auxiliary air pas- 
sage is in a plane perpendicular to the main air 
passage, i.e. transverse to the main passage. By 
this expedient it is not easy for blow back from the 
engine, such as a backfire, to invade within the 
auxiliary air passage, thereby the accuracy and 
reliability of the hot wire type air flow meter is 
improved. 

Also in the embodiment of Figures 14, 15, the 
metallic base 18 is formed so that it covers the 
surface of the plastic molding perpendicular to the 
direction of the air flow on the downstream side. 
This surface is preferably metal since it directly 
receives high temperature shock flow caused by 
combustion/misfire whereby the reliability of the hot 
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wire air flow meter is improved. 

Figures 16-18 show an embodiment which 
permits miniaturization and height reduction of the 
housing 1 in order to install the meter in an air 
passage which has a limited passage area, such as 5 
an intake manifold branch. In the embodiments of 
Figures 16-18, the module housing 1 is formed 
by a plastic molding which forms a half-section of 
the upstream part of the auxiliary air passage from 
the entrance of the auxiliary air passage 3 to the w 
mounting part of the hot wire 6 and the tempera- 
ture sensitive resistor 7 on the metallic base 18, 
and rear wall exit portion 11a and provides space 
for installment and connection of the electronic 
circuit 5. After the installment and connection of the ;s 
electronic circuit 5, and the installation of the hot 
wire 6 and the heat sensitive resistor 7, a bypass 
mold 31 which forms the other half-section of the 
upstream part and most of the downstream auxil- 
iary air passage is formed. The auxiliary air pas- 20 
sage 3 in the bypass mold 31 is formed by the 
inner wall of the module housing 1 and a recess in 
the bypass mold 31, the central part 310 of the 
bypass mold 31 being hollow. The mold 31 has a 
window (shown in Figure 18 covered by a metal or 25 
plastics cover 100 so that the electronic circuit can 
be seen for adjusting the characteristic of air flow 
rate versus output by modifying components on 
the circuit board. Because the inlet of the auxiliary 
air passage 3 is enlarged in an oval cross-section 30 
form, so both the hot wire 6 and the temperature 
sensitive resistor 7 may be arranged serially adja- 
cent one another across the inlet, and it is also 
possible to shorten the entire axial length of the 
meter housing. After the adjustment of the elec- 35 
tronic circuit is terminated, the gel injection is car- 
ried out and the cover 100 is connected to com- 
plete the assembly. In Figures 16 - 18, the metallic 
base 1 8 is formed to cover approximately a half the 
upstream side of the meter surface perpendicular 40 
to the air flow in the main air passage so as to 
improve the heat transfer between the metallic 
base and the air flow, and thereby increase the hot 
wire air flow meter reliability. 

In the present invention, because the circuit 45 
module and the auxiliary air passage are formed 
within a housing capable of being inserted and 
installed within the intake air passage, there is no 
need to find extra space within the engine compart- 
ment for a specifically provided metal body forming 50 
both main and auxiliary passages and in which the 
circuit module protrudes therefrom, so the layout 
within the engine room is easier to organize. Also 
by preferably providing the circuit module with a 
metal wall base which can be mounted in the main 55 
passage air stream, so improved temperature re- 
liability of the device can be achieved. 

Although the invention has been described in 
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relation to a hot wire air flow rate meter it is to be 
understood that the invention also has applicability 
to a Karman Vortex air flow sensor in which a 
vortex producing means is provided in an auxiliary 
air flow passage for producing air turbulence indi- 
cative of air flow amount and means are provided 
for determining the air turbulence, which determin- 
ing means may be an ultrasonic device producing 
an output frequency indicating the turbulence. 

Claims 

1. An air flow rate measuring device for an inter- 
nal combustion engine including a housing (1) 
adapted to be inserted through wall means (11) 
defining an air intake main passage (4) of said 
engine, said housing having an auxiliary air 
passage (3) for a portion of the intake air, and 
said housing supporting a circuit means (5) for 
measuring the air flow rate in said auxiliary 
passage. 

2. A device as claimed in claim 1 wherein the 
circuit means includes a thermal sensor (6) for 
measuring said air flow rate and a circuit mod- 
ule (5) adapted to drive said thermal sensor 
and to process signals therefrom. 

3. A device as claimed in claim 1 or 2 wherein 
the auxiliary air passage (3) includes at least 
one curved portion extending between an inlet 
port and a down stream outlet port, whereby 
said outlet port is arranged to be radially offset 
from set inlet port with respect to said main 
passage (4). 

4. A device as claimed in claim 3 wherein said 
inlet and outlet ports face in the axial direction 
of said air intake passage (4). 

5. A device as claimed in claim 3 wherein said 
inlet port faces in the axial direction of said air 
intake passage and said outlet port faces 
transversely across said air intake passage 
(Figure 5). 

6. A device as claimed in any preceding claim 
wherein the inlet to said auxiliary air passage 
is dish-shaped to extend across the axis of 
said air intake passage with a downstream exit 
from said inlet leading to an outlet of said 
auxiliary air passage said exit being radially 
offset from the main passage axis or on said 
main passage axis (Figure 15). 

7. A device as claimed in claim 6 wherein air 
rectifying means (170) are positioned over said 
auxiliary air passage inlet. 
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8. A device as claimed in claim 2 wherein the 
housing comprises a metallic wall means (18) 
and an insulating body (1) integrally molded to 
one another, said auxiliary air passage being 
formed in said body, whereby said metallic 5 
wall means is adapted to be exposed to air 
flow in said main passage. 

9. A device as claimed in claim 8 wherein said 
thermal sensor (6) is located across said auxil- 10 
iary air passage (3) in said body and said 
circuit module (5) is secured to said metallic 

wall means. 



housing are provided for electrical connection 
to said circuit means. 

17. A device as claimed in claim 10 wherein said 
metallic wall means (18) is L or T-shaped for 
connection to said flange means (1A). 



10. A device as claimed in claim 8 or 9 wherein 75 
said housing (1) is integrally connected to a 
flange means (1A) for supporting said housing 

in said main air passage. 

11. A device as claimed in claim 10 wherein said 20 
flange means is adapted to be located exter- 
nally of the main passage and said main air 
passage may be one of an air inlet upstream 
from a branched manifold (15, Figure 3) or in a 
respective branch (15) of a branched manifold 25 
(Figure 7). 

12. A device as claimed in claim 8 wherein the 
body is formed in two halves (1, 31), one half 

(1) being adjacent the metallic wall means and 30 
forming a partial enclosure about the circuit 
module (5) and one half of the auxiliary air 
passage, and the second half (31) forming the 
remaining enclosure about the circuit module 
and the second half of the auxiliary air pas- 35 
sage. 

13. A device as claimed in claim 12 wherein the 
second half (31 ) has an aperture through which 

the circuit module may be adjusted and a 40 
cover means (100) is provided for said ap- 
erture. 

14. A device as claimed in claim 1 wherein an inlet 

port of said auxiliary air passage is elongated 45 
(Figures 16, 17) for serial location of a hot wire 
sensor (6) and a temperature sensor (7) 
thereacross. 



15. A device as claimed in claim 14 wherein the 50 
auxiliary air passage downstream from said hot 
wire sensor and temperature sensor is divided 
into two flow paths which unite at an exit port 
of said auxiliary air passage from said housing 
(Figure 17). 55 



16. A device as claimed in any preceding claim 
wherein connector means (2) external of said 
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